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(54) [H93®««] ?H4ftttau r RLL#-+**?ia-, 



(57) Eg*) 

[ s w j n/t - cj » * w^ams t mmmmr >i 

[ WHS ] ffltm<0 PRMLis Z.?JUK.flht\ imfn 

mumatu < rfc», rll (i. ?) 3-k*bj 
£W§u 7^.n.^u. uitfi. ccoft^D'>'/') 

Str § * > 7 JV ipiWC «*e-**s< &m(C7t 
or, a< ©if >yjbfi€idfi-M5ir Se iic £*)&m 

*ff 3 C 4 5C J: f) ££S»€« SRtf&S&jte8** 




[#IfrM$©ttEI] 

^RSttKJMSu: 7* y > 9 b , ME7± a 

M m-f > ■; > 9%-Wp 6 ©* > yy/ic&Kfis 

i>fl#&^£?c&&iiiE-!?->:/ 'J > 4 Dt£JKR# 

mm2 } > -/ >i >9zn 7*0 

f - $» ©&£Rtf*©iE * fcttA AA (c «fc 0 WE 3 
tlS**- U>-y? r *5KCfc*)lIMB©ft*X*--y > 
9tZ>tc#)<DZ ir~ •■) ytf^mt ; fl»l"«>Mc4»tt<& 

lSB«S©*a;> 

[ M#9[ 3 ] KrB-t > * JUKesCftt* T 

«cia*J< «t ^ tenner ta 4 fc©©3«b 

s* 3 6 tea* titi-m i tmo 

6tCJM.Si*#J8 1 i2$s© ?ff&KB. 
[S9*^ 8 ] WI27 a d/flr#*Bf3e© U"VUc«-3 
fc*KtirK7 * a #A;Wi ^f4 WBf >f '•) > 9^StiC 

I mm 7 } ri- a yfiW*-? > :/ y > y-rsspg 

4 ; m^^<om^ms.fhtc^pu < ti>2~-j<D 
a j&igft&is© & tg 4 Mffln&ms&im u-t**4*© 
©{&« & u&tstte u icw^xmwy? >j > *x«* f 
m 

Eo 00 1 ] 

[**±©wflWHff ) *»MBf : + * jh*i©s*wi© 

[0002] 

[«&*©«*] IBSl^ •* .X **>^-"7& £©«»«»« 
■riiKH^ 7 K««14ffi^©tiM©tte#KCHBMffli 

& &©»*©»« 9 zmttibicm^htiz. smtut 
mmmm^^tcimi/z ? *vttr- $ meat.? < 



(2) »W6-16»680 
t5 y - K/v -f h v F K J: 9 7 ^-fe^ § 'J - 

i1f-#li»K J: 0 -s » FSiitRS tifc 
(0003] -«tc. FWH38SK*©» 

tn*S88»IH»H ±©f-f h ? f©±©**ttlUC 

FD^f Hrt©Sttif**fbSl*5£<*5*S. -^© 
fiar-Ctttt??©^:* S bUBI»IK©tttt^f4tc^S < 

*HlELr. KM«a©»ttiBK«ffl!«:flf^frSCi 
#r * S. JtlWii*jflB©K»©'< * - y K 

->tt. «4*i»b-r &-j|©W«E© 4>© iflaxi » 
«H4©S!fbBK»lB©a«©SEft4l/r«BliJBItt 

*as n. sttK©^<t*Kit«nifc«E3»s3 ^rtsc^ife 
■r 4 „ *3 f * ;k * c ©7 ± p y ^EfS-^* ®m t 

[0004 ) < S«W 

m»f&>wm<Di'^tfm : ¥# (mter-svnbol Int 
erference: I S I > &m < «e&/£wm*tt*4: < fe 
S. a^^E&m«AilS (Partial Responce Max 

imun Li kl ihood: P R M L) 9 + ^ * ttlEJlffiK^ JffiK 

W«K J; < Wt $PXl>iC L1fi>mv, £tcv~ 
F fe^SK < mtytiT 5 R L L ( 1 . 7 ) £ft£*IIE 
(Run Lanqth Limited) ¥ tkm±^tLVZ%^6 
C § 6tcSS&©« 1 -f >?*fcf) K 

40 <i»&«St*fttt*s. P3DS*© (1,7) 3-K©» 
^J:0 5 0%feS««>C<!:-e*S. Ucifi-jX, PRML 

{0 0 0 5 3 R L L 3 - Kaa<t4aft©WCCjtSC S i> 
7 * c n 6©SI KiKl^. » X I > * fe& t ©± 

il^Ktt-e® F ? 7*>y*WW3#5fc*©A^^/l' 
so cOKE-r^-^te*^ 5>y^{4^ 



6BfftSCife*5, C©/c», RLL3-HWEB 
4 * -f 5 > ^tttiiHifi»«r8ofc«>«: j> a ■? i>W%m 

L ( 1 . 7 } 3- F ©««&&!? 3" 1 " amtcMc 
I® IS©" 0" 4itA7iB©" o" #&&c:4-e&&„ 

^CiMWNRZ 1 (Hon Return. Zero Inverted) 
VKVii. RLL ( 1, 7) 3- Kt*»B7#ff£<DS 
ffKCUftft-HbS. *fc, jftKfi" 1 " ©MKiWS 1 
ffl©" 0" 4#A^5C4(c«tr)SMttBaW*Ci*« 

[0006IRLL3- Ft mi oemes^n < r & 
*miB»*iS»-cs* <t«#«a*tt*iiB* 

><f * (A.M.Patel) ©»*: rr~*e»tt&©fc«> 
CDSst-^^y^^m^Mf-ttOL-CA Mew Diqital Siq 
ral Processing Channel forData Storage Products)] 
( reM«B^cM5fii (Digest of the Magnetic Record 
inq Conference) j , 1991f6^, E 8 - E 7 -t- 

>j. > &v>-it)wmm l temim n 0.4,945, 

5 3 8(C±K(DB***SX-r*fc«XOML (1, 7) * 
+ * Jl^j*'-* 6 ftT (,>■£>. 

ummniii 1 n:»wisti. awwwxma** 

1 12K&6ft£, 7.<iBl^ 

fcflMHt&K? x-xa 9 a v *mg 1 1 3 

4i«iSaK 1 1 4{CjM6ftS, I 4ttiBSfll 

-9*T* a */-f * (ADC) 1 3 5iC 

JdS^ttS U»»«*f*afc*fcWbS 1 1 8 

ta«3. tetttWMHI 1 l 8«£8ft£. JKKS 1 

1 I SiSOTl 1 8 7x--Xp^A-7-i'K7 

[0008] ML ( 1 . 7 ) ? + **KBH < o#>©fc 
* S . -9- > 7' * US* 

7x-xa , 9 >\,~7'VL*f a $.>mm%-$x. Static 
ttt>nr*?D. t-*Dfcffl? + *JV4ML U. 7) * 
+ * *©«© w s > y©f *i**ffla-r s fc»K nfsta 

*HallS**!i:*C » £ £ a>.^. X t, 5 . C ©#ft«HJ 7 
> C 4 tt?t «n>. *fc. ilKgftttftfl 

©f&©?fgT 4 Ittt, JBRHftfc 50©* >y/HW*S 

[000 9] * + */U©WWfte£*t©?:/:™*P 



(3) »W8- 1 82 88 0 

§S ft£ fctMM t^ic ttm«*ftft<*tt 6 ft a . fSS 

*sfc*>. mmmm^cv^m mmv<t otc < 

•5. 

[ o o i o i a 7 tt^trRW© e - f mm ■? p ? 

HB*wl/tl»S. A#flr*7 0 0tt. HI©?-*'!'* 
I 1 2©lH»*ao-C(,>4. A*«#7 0 0tt7 , D»f 
10 7 0 1 iCj£6ft-?- C TB#f!?jte^T$^©@&&ffi^fi^ 
7 0 24br#6*fefS. C©«#ttB£©fc* 
©BRH*v-f**«£t». Udiot, B7«:t*«|)«S7 
0 4 F*9©Si»«i 7 0 2 KtomStx £ -f Xffi^ 7 0 3 

6 & * ^ * tm/g *nxt,»*. *©i** , 

iHMMB^K / ^ X)WMSnfem^ 7 0 5 tt-tfn n 
X*tt87 0 6(Cj|S6nS. l«tt. A^#7 0 

(C3S 6 ft 4 fkftti A A *s jE»K * P f . c ©ttffi S© ffi 
»T*S«^7 07*i" L"r^S 0 L>!PU. IWR©fll 
20 ^7 0 5F*i©>'-<X©/c»*P*i$8£U ^Xi7- 
©*# $ Kj; 0 a»[{C Kite 

[0 0 1 1 3 ~?U ??70 8CC«A*tt^7 0 0**»8 

je©»©«««T©J»A«^7 o 9**ajAsn4. an 

Dy~- 1-710 «fs^7 0747 0 9 ©p^tii^ 3 ft 
tcmcbfrv-ilsl 1 HC" 1" «rW*ri. MfllJtfJi!5 

7 0 8 ©#®C d: «? fs 7 0 0 © ^ A X iC «t 0 & C & 

* 3 a f ~ * 1 4 1, -c s ~> -c s ft a c 4 *i 
30 p»±3ft$. »#7 i c© rtr-i? 

3 14, &flttHlS7 3 i iMttftV 4 birth*-? 

7 326. y a )l- HOtttfjK. J: *D ftifiS *U4$B 
«ai8©7 <- 9(cfi^3ftrc^<EEM»%IS 

8 (VCO) 7 33 *6W»«i7 x -*a » ? 
*-^7 1 2fC^6ft2> 0 VCO©U*l I Ttitlsxr 

[0012] 

C*W©««] *ftW«Hit'-^i'0 ? ^S^4«I5 

KH-T* 3Hf t^ffi© P R M L s*<* ? Ak: jl 
5 ftfc»m^fifi«!ttf«H* ««1-4fc«?>R L. L ( 1 . 
7) 3-h'tJBl>n>£. L/t>**«-C» 

ffl«<c«»tcia-5»i. c©if#K^«c'«->7 - y >y* 

ft2ilf f -*tC»«3ft*. 

[ o o i 3 ] ? p v f waaB««*tr- 
1J- > 7'Jl-#.©d3,-WC3K-5 J;^7tti5 f f"*l:t>7' 

50 Zs7*m4XRtm* & C 4 (c A 0 ttffii 9 - ttttH* 



4 C t * 4 . Sfflx ; 5 - «^<D-9- > y JUOfcabK 9 
O 7 4©*C«ffi 3*4. 

[ooi4] *«^<D«qsr^3 <) XAvamizft i 

i) (eft? &S/X?A0!Htefi < ?* C £ jtfrt 4. 
[0 0 15] 

R L + *}l?iV?>-7>m*®iMt 4* 

the tifi-^h. z<ofa(o*^®&mmmm$tkU 

[OOI63 *fEWOWIi«tti8S«E»i'^f Art©* 5 
f- t **©-»£ Itit^ii^ 
RLL ( 1, 7) ™tf=-*ttT^oy^^?yio 
•cum r +*jnc»&ti4. c©7to #mmtz 6 
KHfflffjftft^K-r sfce6K«as n. 2 if-'- if tcm 

j$8i©MJU~ ■/ ? /»©»&* '3 «hfe 5- a » 
13SS© h 5' 7 * > Vmttfi&h ft 4. 
[0 0 1 7 J v y'J?£iiigiSf ; -~#-?>y' 

5j5p 6©1f >?ft,f- 0 (Rtt? 4^> 

SMS4 ?- £ -7 + * ^©ffS© J? 4 5 > ?©fMi 30 

< 4 -fr > 7* * a*S 5 c <t # s . if- > f y 

> * 3 ftfcffiMt b-<)KD^«affi.x v -©S£* fCO 
4* fl«i?-ti7x-Xo 5 y-;u-7V3(c*4*ffi*l 

(vco) ©ffl«»*warrsfc«>«:ttfrft 

^p^ibtM^hS, c©J:5K. 

ytzay £©!$«:? ■< - |0<* »#m>ti 

[ 0 0 } 8 ] H2tt*$HB©*ftW©7n ■>• *Hr* 

5 . »s& k> 2 0 0 msm 4 

t?£s>;3ft«f$ifl2 0 lK26tiS. WWSftfcfc 
■^i@lifJ»MW« (AGO 2 0 2(c£6h. * 
^yr^KSWU* U"<>mc 4 4 J: 5 ifff 3ft4. ft 

.* ;u* 2 0 3 &Mi,sts t < in,*affitos&Mfi 
B;£-$ti&. mmmmitmm *»&©»£ 
«c*4c4-c*4. 

[0018)7<*f20 3©&tC< 6t>?-7 2 0 4 



WI6- 1 6 2 68 0 
6 

G5BAGC2 0 2, T7-P y/fy £;V 3 2 

i@^2 0 8 « * o ^11-1 2 0 9*^>7 , 72 0 4i 
M882 0 7Kj£&. T->-n^/-fy5t^3>A"5f2 

(ADC) 6^>7'^*7^$;UttiC^1"S, ADC 
«CF^*<c*^«cWT^ d y*?a«©)Wffl*ssil6-C* 
S. yX r Affl©^f ts t> 7 1 o y * S I Hi f^y $ ;l» © 
t'fti-CiSi^Ci^^, WKSBf'i?**©* 
•g«A D C©»KK»-rS . T ^ D ^^©ti^OT 2 

[002 1 ] B3 (A) ««ii*«a©-@©8:<t*» 

*©Jt»^;u^ *^^$-ti- s. *»«©■?»■ > ^nntm 
WT.raaRSft*. ccr, k = o - • • 5r^5. 

a, 0, 0. a, attf(JflWlWinAGC2 
0 2 »-»/>^I/«(8 *rf3£©A# o KSSSgf 2.. 
[0022] *««©lf >^*iML ( 1 . 7 } 
9 * * ;V-C«5 3 4 8«© E P R 4 «^©1>- > >J > 
^ <b <rit«rr 4 i . I / 2 

? p * ? 1M y- ; V-f tt -a > & e E P R 4 ^©f* > ^ 'J 

T»FK3tlfc-*>y'A<£LTia3 (B) «Cv?5nrt» 
4„ E P R 4 -m<D1t>7 V > ^*T, ' W. Jt»Df 

^©^■Cttl^fBIT, i T,X-&m$tltcV>7Mm 
Sfb-?©i,v-ma>©il«:|5j l/2f a» -f i^i/f 
nrSERSh-c !,»<&. c©»teJ;f5, ^pyxf 
Attir>7-Af r -~^^ ^ p 7 *%ifi[»»flif 4 
C4#-C*4. 

( 0 0 2 3 ] KKO *o ^ f ««KjBEM»»jgf» ( VC 

y A- - 7«C £ 0 Mi 3 n 4 , V C O £ MM 0 ft ^©M © 
teffix 7 - 8f > 7" y > y <* ^feUST 4 fi^HI© U ^ 
H-^rifcl^-SC iKJ: ?lf»6ti4. ttffittWaW:^^ 

;Hi-^ai tinsf* - 4 fc»f^s> y ©r *i# ^ 

>y5£.P^H}c^6i"i4, 

[00241^8 »*«^©f A 5 > f «4B»©**t 



HW6~ 3 8268 0 



m>rfu v mVUbi. ®2<DVs7v 2 0 4Bff#2 

>'/;im#2 o 5Biisi^? i a, wmmi 1 4. n 

fUt«»^a w ?7 1 6«ci£6ft4. Nffifttt87a? 
*7 i eii^vy^^iEcttffliMBJLtr****. 
fi©ttffiBttWTC**a>. ?©£«&-c6&i>a>. * 

+ r . - -r , " o" -c*4. ttt887 i6©ta* 

l3aS^R7 I 7 t*Wfa?iH 1 8 (A** x," 
£0T^3ft4> Ki£6ft4. 1( 
[0 025] 3Hlf«7 1 3 £ 7 1 7 1* 1 ?0 » fll 



SIS#-f37 1 3©Jf}£" y," 1243187 1 4K*rt>i: 

ft*. C<EHt»f»6*i**7 1 5i3:S«7 2 0KS85. 
ft4, iK#S7 1 7©HMT x," W^liSS/P^ 
9 7 1 8<cjg*>ft4. 7*7 1 8 ©Hi* 7 

1 9WSWS7 2 0Ki*&ft4. 

[0 0261 7*718 B, KT«f»i 

[ftl] 



l 



[0 0 2 7] M9BK7 1 8ttC©J: J >»Ct:-J'K« 

I , *©{fttt 0 ©;A:& 34r*-r4** - 'J > >/y rtff 

7 1 9*»*fe3-a-S. Zir->)>#y r i?& 

j£ t - j| t: - * ji> k J: •) E * fcttHfc «c 4 . 

7 1 5KX*-'J>*7r *^7 1 9 jgft 

fcjESfcWfc© tr- *#*ft*ftajt7*r 4iESfc«ft fcf 

-*2?#>6lH:S'JSft4. 

7 2 2*IMIi3tt4©(c*fl§3ftS*^ft*«*4£ 
a&SfcSXcWE/WSSSMI (Gm) 7 2 1 iciHeiT 
4. -r Jt-f 7 2 2 Offl*»ja«Efil^». «M£ 

3ftri>&*EMflrft»8 (VCO) 7 23<ommm 
VCO 7 2 3©tftt2 09B7Bj?2 

0 4 ©it > t" u > tfkwmti feme m>t\ htuyt 

flMf -C*4. 7 -f - F-H y **lff*>tlfI#t-*©Plf! 

©b-^.-fft Se&j L- C & it > /HI© A « 3 *HB! C f 
tf~ & ««3ffl§Jttc& 6 J: 5 fc, A^fi^fc^t l> r 

BJR7 1 3 -7 2 0-CflWtS ♦»*■!»•> ftfltt 

ama-y x - xo ? * ?©-»■?*»> . 

•c, Sfc. jtefTfi*B©fc:-*i*aiilBTfft>*ir»,»fcj: 
0 & ^ a^© y -f xffiABitarcttfti*, 

[ 0 0 2 9 3 H 2 ©HB-?iXjB832 0 7B5 o©« 

at«8i<b it«». Ktttt«>6flffi&<*ft4. ««©&& 



©tts^#Hm©m©tt«©asts*teffis-f4. s 

©SE { fcfc & » 4 «W 1 1©**! *C » 4 -.>©## o -9- > -/ J!/ !!>5 
**fc»KRS©ttSS*«tJC«4 ? hiWlt* 

4, *Hig©4mi*&#si£©ttft©4 ^©riiiis 

U^A-il/TjWedh*. C©»Ji.t©fc*tS«li4 f 
50 h 5- 7 h i-y x 6 t i>«m > 6*1 4. C ©4 fcT 7 f 
«18©^!l**fcf„ L*>1/. C*1<=>©1 6©tf»© 

4. (A) BT^rOiEi^^-iJ-^iM^iyj© 
«fb«r^Ur(,»4. 

£ 0 0 3 0 ] i #g©*P t> *JWCteW51>->y 
^S^flliy.iU a,. b lt c ( . d,^C©«fi: 
teWS»jRS©tt«ff4. WT©»Tli, y a li* 
n i»-9--f 9.a. i - 0 KStJSL,, JS»3ti-30ft4J|llS 
©^>^A«*«^-Ct>4. a„ b„ c d.imm 
40 »©?»©«»*. a,. b„ c„ d.B^©^** 
L,TS,>4. y„ y,. y,. y , B 4 o©Sfc8*^ > 7')l 
■C*4„ 

[003 1] PK^2 07©»fl«*D> ?1M 1 
i 2 Gfflic f - 9iffi-tE* £' 0 *>4&ST4 C i 
X\ Cft(C«£9-A©t«tfB*i&5g;*;h,4. !15 (A) i5 

(B) tt»R«©>BKTX/=f J XA*nxbtt>4. ftSU 
if>^jiyo, y,, y,. y 3> y,©5-9 
©yiTB»<F.. F 6S F s . F„ F,)©»««rit 

jrr 4. c ti6©BB«©e*(t 5 o©aa fc^ssM# 
50 mm 4 tt« s 4. t ©tt«©»Jiis*«^3Ese* a . 



C6) 



f 6- 1 82 6 



B. X, Y, Zfc*0S"C6*l6. C*i *>©«££»© * 

wkim&<D$tm,, b B , c 9> d,KS^>T. mm 
mums (b) ©iu-AKL,te*->r*<otfc«aowtt 

[0 03 2] KI»F. 4 F * 9 f W»T* 

&. C *t 6 itV > ^ArOHmtK J: *) m.t 

WT-'irxt-^ac 5 orfta3*i*. mm.u 
g|3 (B) K*UcJ;Sfc«i»fc:--*#f#E£i,fc*»4*5 id 
answers. NttFtttft©*©?- *tc j;wta 

*>F>«Kr&< rB<c6fci>. 
[ 0 0 3 3 3 Mtk F , , F», F , tt, 1f:/7*ttWWi 

0 e ~ ? * r n^ca^ & * £ 9 fritter s. f . a 

t* - * 4 $ o ttl > -7 ^ * f ;U©-»fi I, » © 

4"*> #>©f X h tff 9 . F„ B F , 4 PI Df * I- ttf ^> # 
Blfltt3 6fc«U>. Ufe^->T. F v **|tKaafc«> 20 
(C« , > 7"JV * -f JUB*?- ©«&©ifS&i**> 6 KJHT 5 fc 

(,>. yc©t'-?fcj: >} Of**fiC Lfce~i'BC©Jgt* 

(y.» -y.») y q + <y», -y„ t ) 
+ (y<!-yai) y a + (y.i-y.,) 
< (y.«-y.») (y., + y„) + • 
[003 6] ^f^nmb<, u&vyif>\s&x-tfxif> 

*<DRHW > >7JL'£ , C*&Bfk (y t) y„) B**> 
-feJL'3*i£. ft©tttBT&*>%:ft©gWt-Ctt«M»«I 

J:*)*IHIStlSfc4E). H5 (A) (Ct*ft*0 0 0 1 , ! 

ooi, iiio, oil ac^xoikmtmsHx 

(0037] KR3 hfc-r- D B 5>U"ji>V-i ij 

*>6 d ( <N©3Mt#* &*»4 9*>*jp C ©S? 
K-?-^kti-a4/v4<DRLL ( 3 . 7 ) N?K84 3>^ 
* & « . ^5 (A) «t*L fcMttfi « gfll 4 * * 
6*1*. T -*T ©$MFT«*©-9 - ^>*H96*i* J: 5 40 

1 > f - 1- * JKCBIE <IK6 tin • £fti^ffijfflt48!f & 

«*'h3 < «t 5«MbS*»B*S*&«:iec 
[ 0 0 3 8 3 WfJ6L,fcT^=fy XA©l3b&>tC. 3 
c©»iES*itelKWI«r«^+ *A©ttH3 4*8© so 



U>7\X h4/lX"tt&^ t,*>U F.Bfi&tSfcf 
- * ©/e&KOTr&^fi CUfctr-* ©a«W&1*> 5" 

© fcT - K J: 0 i**iJ)& %*lfc h' - * K * T B F , 4 F t 
WJ 2H%£» (A+B> &X& CY+Z) iftS. C 

©2 ««ffi3!><ar**i tf ( i . 7 > 3 a > ^r«ih 
s. 

^ 4 *©S < K * S *©SSW- > A' * ?* A/©IH 
©**-**4MCT4C4(Cj:«JttS3ti4. C ^ C 

MftoM^«&<DWitcttirr«. fc4i^, f-> 

T-JI/SS^ ^ - UWT©<J: ^«:*123*i5. 

E= (y.-y.) 1 + (y,-y.) 2 + Cy a -y.) ! 

+ (y>-y<> ' + (y<-y.) 1 

CCt y. . y k , y t . y„. y.B^^iCSSff 3*1 

(0 0 3 5 ) wr©*? t ^rB!Bc<)ii-©*^L'jwa« 

S*lifc«>{C«E t -E 1 <0 4«c4. ctuctt), 
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